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AP PARATUS FOR CIRgjLATING^^ 
ROD-SHAPED ARTICT.BS 

apparatus Tol to improvements i„ 

y cylindrical external surfaces t™,- t 

Plain or filter ciaar.n. . 7 articles include 

cheroot, M4 u 3 '"' itS "* c ^»o., 

-Itipie unit le:^"" 3eCtlMS ° f ^ ^ or 

apparatus ^I^^^IT^ 
transported at the peripherv „, ««ions are 

==nve y or an d are ^IIT^I .IZ IZ^''^ 

-h parts Jo a fU^"^^ " " ^ ""^ 

Commonly owned U.S. Pat. No. 4 281 S7n 
August 4, 1981 to Uwe Heitmann et al L '* 
increasing the permeability of J D for 
shaped smokers' products" dls J* material ^ 
used to rotate cialZT ' dlSCl ° SeS an *PP«atus which is 

by »eans ^ STS^ g^T* 

direction Th- driven m the opposite 

reccion. The arrangement can be such <-h*+- . 
cigarette* *; * at suc «ssive 

: l :l i a : poracy hiit ^ °° 

a^cut the r „" als nr T^' 

-n axis but is IT " hich »"o Ut its 

»»ve»ent „ith the d t ^""^ "terrupt its 

-iat iM sue h L T:: T: d : oa T r is acted * 

provide one or »ore po t ons 7l^T ^ * ^ *° 
Derfn „. . ^ ons of lts wrapper with 

perforations. The nprfnr=fi 

8 P er "ratxons are believed to be 
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atlot • tag60US be " USe the * P—it cool 

toZ „ *" t0 Penet " te int ° the =o lum of hot 

tobacco s.oke fl o„i„ g frMl the °t 

toward the eouth of a aaofcer. the perforation can"* 

^oTai^r:s:it:: 

- operate, ^te ^™ " 

SuT! 0 tte d ^ traMP0rted bel °» - P«aeter»i„ed apeed. 
Such apeed may not be sufficient »he„ the cigarettea iaaue 

ouT^r-r: cisatette rod makin9 ^ - « 

«U m excess of 10,000 cigarettes per -inute. 
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The invention i s embodied in „„ 
transporting elongated artiol. apparatus for 

- a substantial^ J ^ « ax ls 

surrounding the respective ax is The 
comprises a circulating conveyor (suchT^ 
and a plurality of receptacle! for t h e L^" 7 ^ ' 
receptacles are provided on the art ^les. The 

receptacle comprises a P wt "TT* ^ ^ 
*i<* contact the external sur ace o f tT" ^ 
respective receptacle to rotate tl t " the 

-ile the article ^..^r^ ^ ™* 
apparatus further comprises means T co ^eyor. The 

Elding the articles L th Pneumatically " 

- rod-shaped art 1 ^T^"*"- " 
tobacco processing Indus ty^ ;: t g : r r :: i teS) °* 
exposed sides of tubular J ext «nal surfaces are the 

articles . ^ ' 0f su <* rod-shaped 

•«^^ , ts^r t r B inciude means *« 

by suction. t0 reS P e =tive rotary .embers 

— - eirrri:;::;: :i: r stitute — 

arrangement i s pre L r L y ."J TZtV" 
-Hers are paralleI tQ ^ ^ £ «• of the 
the axis of rotation ^ articles and to 

apparatus IVtrtZtT ^ " r * PP *"< «» 

»rap p9r3 of atti=le3 r E ° CUS1 "' "^at.on upon the 

xn the. receptacle.. Ihe focU3iM 
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means can include means for moving radiation with the 
articles in the receptacles while the receptacles 
circulate with the conveyor. 

Still further, the a P paratu S can comprise means 
for monitoring the external surfaces of articles in the 
receptacles, e.g., for monitoring the external surfaces of 
the wrappers for the presence of holes, open seams, frayed 
ends, smudges and/or other defects. The monitoring means 
can xnclude at least one source of radiation and means for 
directing radiation from the source against the external 
surfaces of articles in the receptacles. For example, the 
monitoring means can comprise at least one light source 
and such at least one source can include at least one 
array of light-emitting diodes cooperating with at least 
one array of photoelectronic diodes. For example, the 
light-emitting diodes can form two or more rows and the 
photoelectronic diodes can form two or more rows which 
alternate with the rows of light-emitting diodes. 

The novel features which are considered as 
characteristic of the invention are set forth in 
particular in the appended claims. The improved apparatus 
xtself, however, both as to its construction and its mode 
of operation, together with additional features and 
advantages thereof, will be best understood upon perusal 
of the following detailed description of certain presently 
preferred specific embodiments with reference to the Q 
accompanying drawings. 
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FIG. 1 is a -Ft- 

- a Pparatus which e ^;^y 3ec tional view of 

FIG. 2 is a f ra l en T °' ^ ^"tion; 

-ew .ubtrntially as seT^ sectional 

shown in figs. 1 and 2 . ^ a PP^atus which is 


Q 
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The apparatus which is shown in FIGS . 1 and 2 
comprises a rotary drum-shaped conveyor 4 having 
equidistant axially parallel receptacles 7 for disc-ete 
rod-shaped articles 3. Each article 3 is assumed to 
constitute a filter cigarette of unit length or multiple 
unit length which has a central longitudinal axis 3a and a 
tubular wrapper, having a peripheral or external surface 3b 
which, spacedly surrounds the respective axis 3a. The 
means for supplying articles 3 into successive receptacles 
7 at a first transfer station B comprises a second rotary 
drum-shaped conveyor 1 which is driven in a clockwise 
direction (as viewed in FIG. 2) and has axially parallel 
peripheral flutes 2 for discrete articles 3. The articles 
3 are attracted by suction to the surfaces bounding the 
respective flutes 2 in a manner well known from the art of 
making and manipulating rod-shaped articles of the tobacco 
processing industry. Reference may be had to the 
disclosure of the aforementioned commonly owned patent to 
Heitmann et al. The disclosure of Heitmann et al., as 
well as of each other U.S. patent mentioned in this 
specification, is incorporated herein by reference. 
Suction is interrupted at the transfer station B so that 
an article 3 which is being transported by the conveyor 1 
can be readily transferred into the adjacent (oncoming) 
receptacle 7 of the conveyor 4. r "' 

The conveyor 4 is driven by its hollow shaft 17 
so that it rotates in the direction of arrow 6; such 
circulatory movement is shared by the receptacles 7. The 
receptacles 7 retain the articles 3 by suction during 
advancement from the first transfer station B to a second 
transfer station C where the articles are no longer 
attracted by suction so that they leave the respective 
receptacles 7 and advance to a further processing station, 
not shown, e.g., by rolling along a ramp 19. 
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Each receptacle -7 

P«11.1 to each oZr l T ""^ " h " h «• ' 

W1 ™ " and conveyo" \ " *° ° f 

receptacles 7 3hare J l - T»o „ eighbori „ g 

locate het„een the „, Th ZX^ «» "Her „ hioh is 
» the direction indicated by th. (t ° 
fission including . t^^! * « 
stationary support 2 shaf ' « journalled in a 

«** ««r u on the conveyor" °" ^ * 

"Uer 8. The pi„ ions 12 y nate '„^ h d * * on each 

the latter metes „ith the ge« 9 ot h Md 

f ° r »*"»S all of the rollers a • 1 SUltat>le 
(arrows 5) can be « • « the same direction 

The rollers » , ^ 3inUlt Vantage. 

Marino member K Ih e " "r^* 1 in a sleeve-lL 

Hence the condor 4, in £ dZc^n^ " 
comprise a variable-sreed „, * BOtl ° n of «™» « can 

«y o^r suicaile p ;r;: d m ;:;: tric motor ,not « 

the conveyor , causes the rece'ta^Tr °' «' ^ 

of the shaft 17 i„ the , " ° rbit about th * 

the shaft 13 causes th tlUrTr;:- T ^ °™ 
directions indicated hy arrows 5 so that th' " 
between the transfer stations B an H T "tides 3 

«■ 3a as indicated by L ■""< ^ 

continuous advancement of e fliT"! "" ^ 

th. f lu tes 2 of the conveyor ' 
°f the conveyor 4 a i on „ ^ ' " fche re< =eptacl es 7 

— - - a further 

conveyor having » upper re " f 1 " 5 belt ° r 
-ceasive articles ffrol th e " 

" eanS *«~««U y nolding the articles 
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3 in the respective receptacles 7 (i.e., for attracting 
the articles to the respective pairs of rollers 8) during 
advancement from the transfer station E to the transfer 
station C comprises suction chambers 24 having intakes 10 
between the pairs of rollers 8, suction ports 20 in the 
conveyor 4, and a ring-shaped valving element 30 having a 
slot 30a for the flow of air from the ports 20 to the 
intake of a fan or any other suitable suction generating 
device, not shown. The suction chambers 24 extend between 
two walls 22, 23 at the axial ends of the conveyor 4. The 
flow of air from the suction chambers 24 to the intake of 
the suction generating device is indicated by arrows 29. 
The aforementioned stationary support 28 can be said to < 
form part of the suction generating device; this support 
defines a duct 26 which receives air flowing through the 
slot 30a of the valving element 30. 

The apparatus further comprises means for 
providing the articles 3 (and more particularly the 
tubular wrappers of such articles) with suitably 
distributed annuli and/or other formations of perforations 
38. The perforating means includes a radiation source 31 
(e.g«, a laser) which discharges at least one pulsed 
energy-rich beam 32 of coherent radiation against a 
focusing system including a conical prism 36 having a 
plurality of facets and being connected to the conveyor 4. 
The facets constitute mirrors which direct beams of ^ 
radiation against a lens 37 which, in turn, focuses such 
radiation upon the end portions 3d of successive articles 
3 in the respective receptacles 7. FIG. 1 shows that the 
beam 32 of coherent radiation provides each article 3 with 
an annulus of perforations 38; such perforations permit 
atmospheric air to enter the column of tobacco smoke when 
a filter cigarette or another smokers 1 product is 
lightened. The formation of annuli of perforations 38 is 
due to the fact that the articles 3 rotate about their 
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Perforation* re JlI ter cigarettes i-k^ 

uons 38 are prefprsKu. . s^ettes, the annuli of 

The focu =tag mean, of th 
» « «y that the single C° M " b ' 

b6M ls upon a discrete"^ , T " Ch SUCh 

'* «-P««U , as a result 0 r fa ' J*"* ^ ^ ^ 
their ovn axes. 0 " l " C " , ° f the respective rollers 8 » 

The exact construction of th. <• • 
*. Present invention. R * < >* f — * ««. for TO no part of 

^r piercing holes in ™ '° "'""^ M »'<» « al. for 

«33. 89 i 8 ran,e d .anuar, 6 , I9 "' * ^ 

«"» tor piercing vantI1 .J;"*"" 0 « for "Piercing 

-Cities, to „. s . Pat . ; 0 . t ;; 0 ; n 7 ; ,garettes « 

Riccardo Ma , tei « a , 4 •"»■ ™ granted AprU 2S . 1937 

"oles in cigarettes or si mi l ar sm """^ 

S-agnoli et ai. for "Method and a' " M * 

»ar- s hape articles-. PP " atUS f ° r Perforation in ' 

In lieu of or in addition to a , 
stable perforating unit th. ■ ^"--operated or other 

--port rod-shaped S^^?™"" « - used to 
«<*igr>.d to ascertain the JL """'^ u "" « which can be 

»~ of rod-shaped ;;r;r sh r e " ce of d8fects * - 

— ated condor « is * ^ «~ * - 2 the 
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successive articles 3 past a stationary radiation source 
having light -emitting diodes 42a ... 42n (FIG. 3) serving 
to emit beams of radiation which is used to optically scan 
the condition of wrappers on successive articles 3. The 
wrappers can be made of cigarette paper, of so-called 
tipping paper or of any other suitable wrapping material 
which can be used to confine rod-shaped fillers of 
tobacco, to confine rod-shaped filter material for tobacco 
smoke or to attach filter mouthpieces to plain cigarettes, 
cigars or cigarillos of unit length or multiple unit 
length. As can be seen in FIG. 3, the monitoring unit 41 
can include a number of rows or similar arrays of light- 
emitting diodes 42a ... 42n which alternate with arrays 
(rows) of photoelectronic diodes 43a ... 43n or with 
connectors leading to terminals of optical fibers, not 
shown. The diodes 42a ... 42n emit light which impinges 
upon selected portions of wrappers of the articles 3 
advancing with the conveyor 4. The reflected radiation 
impinges upon the photosensitive portions of 
photoelectronic elements 43a ... 43n which generate 
signals ready to be processed into signals denoting the 
condition of monitored wrappers. If the signals are 
indicative of defective wrappers, the corresponding 
articles are segregated from satisfactory articles by 
pneumatic or other suitable ejector means, for example, in,-, 
a manner known for many decades from the art of cigarette ^ 
testing. For example, the nature of radiation issuing 
from the diodes 42a ... 42n and reflected by tobacco 
particles or particles of filter material for tobacco 
smoke in holes or within open seams of wrappers is 
different from the nature of radiation which issues from 
the diodes 42a ... 42n and is reflected by satisfactory 
portions of wrappers forming part of successively tested 
articles 3. Analogously, signals which are generated by 
the diodes 43a ... 43n in response to detection of 
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radxatxon which is reflected by fragments of tobacco 
particles adhering to external surfaces 3b of the articles 
3 and/or by sedges on the external surfaces 3b of such 
articles can be processed into signals denoting defective 
v»PP.« and rendering it possible to segregate defective 
artxcles from satisfactory articles not later than upon 
arrxval at the packing or storing location. Classifi- 
cation of signals which are transmitted by the diodes 
43a ... 43n into signals denoting satisfactory and 
unsatisfactory articles 3 can involve comparison of such 
sxgnals with reference signals. 

The utili 2a tion of entire arrays of diodes 

in a o: d : \ " a " ' • " d6Sirable and ^antageous 

of a tl ° 6nSUre 3CCUrate t6Sting ° f - V dS3i - d Portion 
of a tubular wrapper. The articles 3 move in the 

direction of arrow 6 and simultaneously rotate about their 

own axes 3a (arrows 18 , during transport between the 

transfer stations B and C, i.e., during advancement past 

the radxatxoa sources in the monitoring unit 41. Reliable 

testxng necessitates activation of various diodes 

43a ... 43n during different stages of scanning of a 

wrapper which advances past the unit 41. Such activation 

« effected by a control circuit 44 which receives 

impulses from a position sensor 4 6 to activate the arrays 

of dxodes 43a .. . 4 3n during appropriate stages of 

illumination of the wrapper of an article 3 advancing 

through the wrapper testing station. The outputs of the 

dxodes 43a . . . 43n are connected to the corresponding 

inputs of an evaluating circuit 47 which transmits a 

defect" signal in response to reception of one or more 

sxgnals (from the photoelectronic diodes) denoting that 

the tested wrapper contains one or more flaws including 

one or more frayed ends, open seams, holes, rips, smudges 

and/or others which warrant segregation of the corres- 

pondxng article 3 from satisfactory or acceptable articles 
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The distribution of diodes 42a ... 42n and 
43a ... 43n can be such that the testing of a preceding 
article is completed or is about to be completed v^n the 
immediately following article enters the optical testing 
station. 

The illustrated monitoring unit including the 
radiation sources 42a ... 42n and the diodes 43a ... 43n 
can be replaced with other suitable testing systems 
without departing from the spirit of the invention. For 
example, the illustrated arrays of diodes 42a ... 42n and 
43a ... 43n can be replaced with a camera having means for 
scanning with an electron beam. Analogously, the laser 31 
can be replaced with another suitable source of radiation. • 

An important advantage of the improved apparatus 
ia that it can transport rod-shaped articles at an 
elevated speed and that the articles can be rotated about 
their own axes in a highly predictable manner. Thus, the 
articles 3 can turn about their respective axes 3a at a 
high speed during high-speed transport along the arcuate 
path extending from the transfer station B to the transfer 
station C. Furthermore, the apparatus is simple and 
compact so that it occupies little room in or adjacent a 
filter tipping or like machine. 
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^nous appli cations wi ° 3e : ^apt it f or . 

the standpoint of priori T ^ ^""^ ^ f ™» 
charac teri3tios of th a ge „ er i ««U 

=°atrioution to the art Z tll " PeCtS ° f ^ 

ahouid and are inte e n ^ suon adaptations 

—tag and range c f I J ? =-P-hended „ithi„ the 
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CLAIMS: 

1. Apparatus for transporting elongated 
articles each having an axis and a substantially 
cylindrical external surface surrounding the respective 
axis, comprising a circulating conveyor; a plurality of 
receptacles for articles, said receptacles being provided 
on said conveyor and each having a plurality of driven 
rotary members contacting the external surface of the 
article in the respective receptacle to rotate the article 
about the corresponding axis while the article circulates 
with the conveyor; and means for pneumatically holding the 
articles in said receptacles. 
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conveyor J^.^"' °* ^ ^ herein said 

shaped products of the to- ^ ^ 3rtiCleS «■ «*- 

S t0 " acco Processing industry. 

3. The apparatus of o lain, i 
to respect rotary ^ «^ 
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5. The apparatus of claim 4, further comprising 
means for rotating all of said rollers in a single 
predetermined direction. 


6. The apparatus of claim 1 for transporting 
articles of the type having tubular wrappers with the 
external surfaces provided on the respective wrappers, 
further comprising means for perforating the wrappers of 
articles in said receptacles, said perforating means 
including at least one source of radiation and means for 
focusing radiation upon the wrappers of articles in said 
receptacles . 


7. The apparatus of claim 6, wherein said 
focusing means includes means for moving radiation with 
the articles in the receptacles while the receptacles 
circulate with said conveyor. 
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9. The apparatus of ci aim j furt . h . 
for „o„itorin g the external ^^J^" =-pr isino 
«id receptacles, including at "tides in 

radiation and „,eans for ""^ ° f 

least one source against th " " id at 

- said receptacle, """"^ "*« « «ticl„ 


10 


10. The apparatus of claim 9 
— ing ,eans comprises at 
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11. The apparatus of claim 9, wherein said at 
least one source includes at least one array of light- 
emitting diodes and said monitoring means further 
comprises at least one array of photoelectronic diodes. 


12. The apparatus of claim 11, wherein said at 
least one source includes a plurality of rows of light- 
emitting diodes and said photoelectronic diodes form a 
plurality of rows alternating with said rows of light - 
emitting diodes. 


13. Apparatus for transporting elongated 
articles substantially as herein described with reference 
to the accompanying drawings. 
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